INTRODUCTION
Recently, L-proline has gained importance as a versatile catalyst for effecting various organic transformations such as the synthesis of coumarone in ionic liquid 1 density functional study of the L-proline-catalyzed α-aminoxylation of aldehydes 2 unsymmetrical dihydro-1H-indeno [1,2b ]pyridines 3 and 2-amino-4H-benzochromenes. 4 Also, Lproline and L-proline derivatives were successfully used as organocatalysts in asymmetric aldol and Michael addition reactions. 5 To the best of our knowledge, there was no attempt to use L-proline as a catalyst for the synthesis of 1-(3̒ -coumarinyl)-3-aryl-2-propen-1-one.
Diethylamine has recently been demonstrated to be an efficient organocatalyst in the various organic transformations such as synthesis of chromenes, 6 Knoevenagel condensation, 7 and aldol condensation and thia-Michael addition process. 8 Also chromenes are an important class of compounds, widely present in plants, including edible vegetables and fruits. 9 Numerous bioactive natural products have been identified, and the presence of the chromene-based structure has been associated with the capacity to prevent disease. 10 In this study, diethylamine was used for the synthesis of 3-acetylcoumarine using alkyl acetoacetates and 2-hydroxy benzaldehyde in ethanol under reflux condition (Scheme 1).
Scheme 1. Synthesis of 3-acetylcoumarine using diethylamine.
Further, 3-acetylcoumarine and aromatic aldehydes, in the presence of L-proline, react under reflux condition in ethanol to yield 1-(3̒ -coumarinyl)-3-aryl-2-propen-1-one in good-to-excellent yields. The protocol represents a simple and efficient route, involving less hazardous solvent and easy separation (Scheme 2). 
EXPERIMENTAL
Melting points were measured by using the capillary tube method with an electro thermal 9200 apparatus. IR spectra were recorded on Perkin Elmer FT-IR spectrometer scanning between 4000-400 cm -1 . 1 HNMR spectra were obtained on Bruker DRX-300 MHZ NMR instrument.
Synthesis of 3-acetylcoumarin
A mixture of salicylaldehyde (20 mmol.), methyl acetoacetate or ethyl acetoacetate (30 mmol), ethanol (10 mL) and diethylamine (1 mL) were stirred under reflux condition at 4-5 h. After completion of the reaction, the mixture was cooled to afford yellow solid (92 %). The product was filtrated and then was washed with excess water and dried in air. M.p. 119-121 °C. 1 HNMR (300 MHz, CDCl3) δ = 8.34 (s, 1H), 7.54-7.42 (m, 2H), 7.26-7.12 (m, 2H), 2.56 (s, 3H).
General procedure for the synthesis of 3-cinnamoyl coumarines using L-proline
A mixture of 3-acetylcoumarin (1 mmol.) and the corresponding aldehyde (1 mmol.) were mixed in the presence of L-proline (25 mol %) in ethanol (12 mL). The reaction mixture was stirred under reflux condition for a specified time. The progress of the reaction was monitored by TLC (4:1 n-hexane:ethyl acetate). After completion of the reaction, the mixture was cooled and the product precipitated slowly after 8 h. The solid material was filtered off, washed with water, dried, and recrystallized from ethanol.
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Recycling of the catalyst
The reusability of the catalyst was also investigated on the model reaction. After filtrating of the product, the liquor was evaporated under low pressure and the L-proline was washed with dichloromethane (15 mL), dried at 50 °C to provide an opportunity for recycling experiments. The separated catalyst was reused in the mentioned reaction for the synthesis of four times without considerable loss of its catalytic activity (entry 1, table 3 ; 90, 87, 83 and 78 %). 
Spectra data for synthesized compounds
3-((E)-3-Phenylacryloyl)-2H-chromen-2-one (entry 1, table 3)
3-((E)-3-(4-Nitrophenyl)acryloyl)-2H-chromen-2-one (entry 3, table 3)
Brown solid. FTIR (KBr): 3042 (Ar, C-H), 1722(C=O), 1666 (C=O), 1610 (C=C) cm -1 . 1 HNMR (300MHz, CDCl3) δ = 8.65 (s, 1H, C-H), 8.23-6.73 (m, 10H, Ar, CH=CH). 
3-((E)-3-(3-Nitrophenyl)acryloyl)-2H-chromen-2-one (entry 4, table 3)
3-((E)-3-(2-Furyl)acryloyl)-2H-chromen-2-one (entry 5, table 3)
RESULTS AND DISCUSSION
Initially, 3-acetylcoumarine was synthesized from the reaction of salicylaldehyde, an α-ketoester (methyl acetoacetate or ethyl acetoacetate) in ethanol with the addition of little amount of ethyl amine under reflux condition. On the base of our knowledge, the synthesis of 3acetylcoumarine in the presence of diethyl amine have not been reported previously (Scheme 1). Table 1 . Optimization of the catalyst amount for the synthesis of 1-(3̒ -coumarinyl)-3-(4 -chlorophenyl)-2-propen-1-one. 0  0  1  40  10  2  47  15  3  75  20  4  90  25  5  90  30  6 Reaction conditions: Benzaldehyde (1 mmol), 3-acetylcumarin (1 mmol), solvent: ethanol (12 mL) under reflux Thus synthesized 3-acetylcoumarine was used for the preparation of 3-cinnamoyl coumarins. In this case, initially, the optimization of the reaction conditions was studied for the synthesis of 3-((E)-3-phenylacryloyl)-2H-chromen-2one. No product was obtained from the reaction of 3-acetyl coumarine and benzaldehyde in the absence of the catalyst under reflux condition in ethanol ( Table 1 , entry1). The reaction was then performed in the presence of various amounts of L-proline to examine the catalytic activity (Table  1 , entries 2-6). Among these amounts (25 mol %) of Lproline was found to be the most effective catalyst and afforded the desired product in 90 % yield (Table 1, entry 5).
Yield, % Catalyst, mol % Entry
Also, different solvents were evaluated in the benchmark reaction. The results were revealed, that the catalyst more efficiently worked in ethanol under reflux conditions (Table  2 ). To generalize optimized model reaction, several aromatic aldehydes and 3-acetylcoumarines in ethanol under the same conditions were used for the synthesis of 1-(3̒ -coumarinyl)-3-(4-chlorophenyl)-2-propen-1-one.
All aldehydes possessing electron withdrawing and electron releasing groups reacted in good-to-excellent yields under mild condition. An important feature of this procedure is the survival of variety of functional groups such as nitro groups, halides and heterocyclic aldehyde under the reaction conditions (Table 3) .
Proposed mechanism for the synthesis of the preparation of 3-acetyl coumarine and 3-cinnamoyl coumarins have been shown in schemes 3 and 4.
CONCLUSION
The synthesis of potential bioactive hybrid molecules obtained from naturally occurring coumarin-chalcone moieties using L-proline as a highly efficient catalyst has been achieved. This method has the advantages of low cost, short reaction time, high atom economy, convenience and efficiency. It also offers a selective approach to the synthesis of coumarins, a structural motif found in a large number of natural products, pharmaceuticals and functionalized materials. Such a selective procedure offers energy saving advantages and reduces the expense of the purification process. 
